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To the Editor: Kurtz and Nguyen1 have developed 11 new
equations to help us analyze and treat dysnatremias. A
number of different parameters in these equations are given
to three digits. No confidence intervals are given, and we may
therefore be left uncertain as to how accurately these
formulae will work in practice. We need that information
to use the equations properly.
These new equations are derived as mathematical exten-
sions of the linear fit obtained by Edelman et al.2 That fit was
stated without direct indication of imprecision, and the
present authors perhaps make the assumption that their
derivations will also be in principle accurate.
This may be misleading and, to present the problem, I’d
like to review shortly the work of Edelman et al.2 (The paper
including all data is freely available at the J Clin Invest (http://
www.pubmedcentral.com/picrender.fcgi?artid=1062793&blob
type=pdf)).
The data consisted of a heterogeneous sample of 98
patients grouped according to seven diagnostic categories.
The patients were not studied in steady-state conditions but
under sodium restriction and, moreover, exchangeable
sodium and exchangeable potassium as well as total body
water (TBW) were not measured simultaneously. For the
entire data set, the investigators obtained regression equa-
tions by the method of least squares and found the data
well described by the equation [Na]¼ 1.11*(NaeþKe)/
TBW25.6. Both intercept and slope were given without
confidence intervals. However, Edelman et al.2 reported a
standard deviation from regression of 5.6, from which can be
computed a standard deviation of 0.069 for the slope, and
hence by a t-test on 96 degrees of freedom 1.11 is not
significantly different from 1. Similarly, a standard deviation
for the intercept is 10.3, yielding a 95% confidence interval of
5.2 to 46.0. Hence, the intercept is largely undefined in
accordance with the fact that the minimal measured value on
the abscissa is 125.3. Importantly, and contrary to what is
stated by Kurtz and Nguyen,1 no account was taken in the
regression for the fact that the X value ((NaeþKe)/TBW) was
measured with error. However, since the paper in fact reports
errors of measurement for each component of the quotient, it
is easy to verify by sampling from the normal distribution
that this further significantly attenuates the slope and
increases the intercept by making the relationship to [Na]
flatter.
So, simply put: it is not certain that the relationship is
linear (fitting a spline model does indicate a curvature3) and
certainly the slope is not determined with absolute certainty;
in particular, the intercept is ill defined, and we cannot take
as given that the situation of our patients matches that
studied by Edelman et al.2 The mathematical extensions must
therefore necessarily be at least as uncertain in their estimates
as the underlying ‘Edelman Equation’. So, the unpretentious
form of Rose4 (slope 1, intercept 0) may well encapsulate all
we can know at present.
Hence, I fully agree with the authors1 in their closing
paragraph that real experimental5,6 work is needed to
understand the bodily reactions under dysnatremias.
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